The history of the development of Central Sterile Supply Services (CSSSs) in the Army probably stems from the difficulty of sterilizing dressings in the field, for this led, in 1942, to the formation in Cairo of a Surgical Dressing Sterilizing Unit (Matheson 1945) .
After the Second World War the Army Medical Services renewed their interest in central sterilization for the improvement of sterilizing practices. In the meantime, the past decade has been notable in this country for the emphasis given to the causes and prevention of hospital sepsis. Criticisms of sterile techniques and of faults in the design and operation of sterilizing apparatus, and remedies, have accumulated in the literature, many ultimately being embodied in the reports of the Nuffield Provincial Hospitals Trust (1957, 1958) and of the Ministry of Health (1959) . By this time Central Sterile Syringe Services had been established in some civilian hospitals and a few had begun to develop Central Sterile Supply Services.
CSSSs have been established in most military hospitals at home and overseas for some time and vary very much in their development and scope. The one which has expanded most and has the largest commitment is that at the Cambridge Military Hospital, Aldershot; it started on a modest basis a number of years ago and by 1955 was established as a unit for research and development in this field. A Central Sterile Syringe Service having been started, the Hospital autoclaves were then taken over to supply the sterile packs for operating theatres and wards. It then undertook the supply of syringes and packs to the adjacent Louise Margaret Maternity Hospital and to camp hospitals and medical centres in the Aldershot area. A major outside assignment giving valuable experience came in 1956 when, at short notice, the CSSS had to prepare operating packs for field surgical teams proceeding to the Suez Canal.
A description of the CSSS was published in an Army Medical Directorate Bulletin (1960) and although the principles it outlined still held, the organization and packs described had been significantly modified by the summer of 1960 when an automatic high-vacuum steam sterilizer had been installed and when the task of supplying two military hospitals and medical centres in the London area was undertaken.
By 1960 the benefits of a civilian CSSS project had been established in terms of economy both of nurses' time and financial cost (Darmady et al. 1960) , and CSSSs had become an accepted feature of civilian hospital planning.
The Cambridge Hospital CSSS now produces some 1,200 sterile syringes and over 400 sterile packs daily to meet the needs of five army hospital 'comprising in all some 1,100 beds, six camp hospitals within a radius of 25 miles, and 65 medical centres varying in size from mere consulting rooms to reception centres with beds; also troopships plying from Southampton, and field medical units when proceeding on exercises or operations. Apart from the Louise Margaret Maternity Hospital which is adjacent to the Cambridge Hospital, the other hospitals vary in distance, viz. the Connaught Chest Hospital (15 miles), the Queen Alexandra Military Hospital, Millbank (40 miles), and the Royal Herbert Hospital, Woolwich (50 miles).
Organization
The CSSS is responsible for the production of the sterile requirements of wards, theatres and medical centres other than theatre instruments and pharmaceuticals. It is under the control of the Officer i/c Surgical Division who is a member of the hospital control-of-infection committee. The Supervisor is a Warrant Officer Class II RAMC who is a State Registered Nurse and has been selected for his administrative ability and for his experience in ward and theatre work. He has also been carefully trained in sterilizing proced ures. He has a staff of ten persons including RAMC personnel and civilians. Among the RAMC is an NCO who looks after the accounting and stock. The responsibilities of each person, especially those who work the sterilizing apparatus, are clearly defined and supervised. The Hospital pathologist is the monitor of the sterilization standards in the department.
Accommodation and Apparatus
The CSSS is accommodated in a small ward suite on the main floor of the hospital near the operating theatres. The ward has been adapted to provide a storeroom, supervisor's office, large packing room, autoclaving room, syringe processing room and sterile pack store. The rooms are furnished so as to allow an even flow of work. The autoclave room has a 15 cu. ft automatic rapid high-vacuum steam sterilizer and four gravity displacement autoclaves, one of which is used for bottled non-injectable theatre fluids. The syringe room has syringe-brushing and needle-washing machines and hot-air ovens.
The Hospital does not have its own laundry and depends on contracts with two civilian laundries for a weekly laundry service.
Syringes
Syringes used are of the British Standard noninterchangeable all-glass Luer pattern. Each syringe is packed in an extruded aluminium container with cap, using a protective silicone rubber ring round the shoulder of the syringe barrel ( Fig  1) . Needles supplied are 1 in. (23 SWG) and I in.
(21 SWG). Damaged and blunt needles are discarded. Depending on the preference of the user, syringe needles are included in the metal containers or packed separately in glass tubes.
Syringes are washed with a soapy solution on a syringe-brushing machine and then rinsed. Needle hubs are cleaned with a cotton-wool covered dental burr and their shafts are cleaned by a water injection device. Syringes and needles are sterilized in hot-air ovens at 1600 C for two hours.
Packs
All articles used in packs are capable of withstanding the sterilization process, storage and handling. They are packed to ensure sterility and ease of use on opening. Fig 2 illustrates the sequence of work in the packing room.
Most drums have been discarded and replaced by a range of under a dozen sizes of cardboard boxes which are easy to replace, stack, autoclave and transport. Cardboard boxes are sealed with an adhesive indicator tape which is pressure-and heat-sensitive and develops, in a satisfactory autoclave process, diagonal tan coloured lines. This tape serves as an indicator of sterility to pack users. A variety of packs for all clinical and theatre procedures is made in the CSSS and they range from the more elaborate packs for major operations (Fig 3) and obstetric deliveries (Fig 4) down to small paper bags each containing two swabs or two cotton-wool balls. The composition of packs has undergone much modification and the trend has moved away from elaborate, bulky and comprehensive packs which were tedious to assemble and tended to contain more than was necessary. Smaller 'unit' or 'basic' packs have been devised to provide the least number of items common to many procedures. It is also worthy of note that at least a dozen surgeons in various specialties, and their theatre sisters, have been using the three sizes of basic operating packs provided. Apart from operating gown and linen packs the most popular packs have been dressing packs ( Fig 5) and so-called 'Medical Centre Packs' for unit medical officers. The latter contain five paper bags of which two each contain 10 sealed packs of two gauze swabs, two other bags each contain 10 sealed packets of two cottonwool balls and the remaining bag contains three sealed packs each with a cotton-wool pad (6 in. x 4 in.). The Army Medical Equipment Depot (AMED) at Ludgershall, Wilts., has, during the last few months, been packing most of the simpler disposable packs of dressings. Dressing instruments are supplied separately in tins and are sterilized in hot-air ovens. Gloves are separately autoclaved in paper folders and packed in pairs in boxes.
Then, trying to maintain a daily service of a large range of packs containing gowns, operating sheets and towels with only a twice weekly laundry change inevitably leads to occasional shortages. In addition the inspection and refolding of laundered operating linen and gowns is a time-consuming activity in the CSSS. Our automatic rapid high-vacuum autoclave has not been as automatic as anticipated and has required frequent engineer and manufacturer's attention for breakdowns due to such causes as leaking door seals, trouble with the door-locking mechanism, moisture contamination of the oil-sealed vacuum pump, and failure of the micro-switch of the automatic system. These have all caused anxiety when a crowded timetable has had to be adhered to.
Fluctuations in strength and changes in CSSS staff have also made the Supervisor's task an exasperating one. Errors have occasionally been committed by inexperienced staff, only to be revealed when the packs or syringe containers were opened for use, causing much annoyance to users.
Fig 5 Ward dressing pack
Difficulties Some factors have affected smooth working of the CSSS. In the first place the rate of expansion of the service has, at times, outstripped supplies. Accounting for stock has been difficult with so much equipment packed and coming and going, but some check has to be kept of returned packs as items do get mislaid, like operating towels, kidney dishes, and silicone rubber rings for syringes; some, like scissors, can get misappropriated and a disproportionate amount of time is spent in tracing them, often in vain. 
Research and Development
Much time and energy has been spent in trying out new methods, apparatus, materials for packaging and substitutes for linen and dressings, disposable and otherwise. The rapid expansion of the service, coupled with changes in staff, materials and methods, has prevented the assessment of comparative costs and savings. Capital and running costs may well have been high during the period of expansion.
Kidney dishes, gallipots and instruments like syringes and needles, when returned to the CSSS, are washed by hand and with the increasing work load some labour-saving apparatus will be required to reduce the large handwashing commitment especially for syringes and needles with the present daily commitment of 1,200 syringes.
Consideration has been given to the merits of the ultrasonic cleaner and the Heinicke automatic washing machine but it has been decided that the capital outlay involved in purchasing either of these expensive machines might be avoided by the adoption, at least, of disposable needles which would abolish the worst chore, namely, the tedious inspection and cleaning of hundreds of needles.
Disposability, where possible, and with due thought to economy, is a constant aim in our Central Sterile Supply Service development as the handling of contaminated used items would thereby be eliminated.
Disposable syringe devices have been in use for some time in the Army: 'tubunic' morphia syringe devices have been used in the field, and dental officers have been using another syringe with a disposable loaded cartridge and needle. There is undoubtedly scope for the use of disposable syringes or syringe substitutes and trials are being carried out using disposable pre-sterilized loaded injection devices for the more commonly administered drugs such as penicillin and premedication drugs which form a large proportion of the injections given in surgical wards.
Disposable paper caps and masks are available but have not met with universal acceptance by our surgeons although the nursing staff have been more receptive. The surgeons' objection to the masks, which are made of absorbent paper, is that they tend to become like blotting paper over the mouth and nose during a long operation in a warm theatre and that the elastic irritates the ears.
Though a disposable operating theatre gown has yet to be tried, several types of disposable paper and cotton waste operating towels have proved useful and are being tried out at home and overseas in operating and ward dressing packs (Fig 6) . Aluminium trays and gallipots in disposable ward dressing packs are already in use. Tubes and catheters have always been difficult to clean and disposable equivalents have been readily accepted.
In June 1960 a small number of senior army surgeons met under the Director of Surgery and agreed on the contents of a limited range of operating and dressing packs (designated as 'interim universal packs') which could be used in hospitals or in the field. So far the reports received on the use of these packs have been favourable.
It is hoped in due course to produce a standard range of disposable packs and that they would be packed, sterilized, and issued in bulk from the AMED, Ludgershall. In due course, the AMED, Ludgershall, will be able to carry out its own steam sterilization but an increasing use of gamma-ray sterilization is contemplated. Gamma-ray sterilization has been explored for our needs especially as as it has enabled disposable dressings to be compressed, thus saving bulk, and wrapped in sealed plastic envelopes which have seemed to withstand handling, insects and hot, humid or dry climates better than drums or cardboard boxes. The radiation process has been carried out at the Wantage Radiobiological Laboratory and the plastic envelopes have incorporated, in a sealed corner, an indicator which has a red colour after irradiation.
If current and planned world-wide trials of irradiated disposable packs and disposable syringe devices are successful and approved financially, a new phase in the development of CSSSs will open: the work of army hospital CSSSs, and of the Cambridge Hospital in particular, will be drastically reduced and confined to the preparation and heat sterilization of a few selected items and to their distribution. It is possible that irradiated disposable packs like commercially produced sterile intravenous fluids, may be issued through pharmacies.
CSSSs have arisen from the difficulty of sterilizing in the field and dissatisfaction with sterilization discipline. They have led to safety and economy of time and materials and it is hoped that the care taken to achieve these standards will be reflected in a general improvement of aseptic techniques.
